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 Bioavailable iron (Fe) from atmospheric particle is an essential nutrient for phytoplankton. 
Global models have been used to deduce atmospheric iron supply to the ocean, but uncertainty in 
the deposition flux remains large, which can influence the air-sea fluxes of carbon dioxide and thus 
radiative forcing significantly. Here, a global chemical transport model is used to investigate the 
effect of aerosol emissions from ship plumes on iron solubility in particles from the combustion and 
dust sources. The emission data sets for combustion-generated aerosols such as those from biomass 
and fossil fuel burnings are taken from the emission inventory. The iron from combustion sources 
such as biomass and fossil fuels burning is readily released into solutions in aerosols assuming 
constant iron solubility (i.e., the mass fraction of dissolved to total iron). In contrast, the emissions 
of dust are calculated on-line, based on the surface wind speed and soil wetness from the GMAO 
assimilated meteorological fields. Further, the iron solubility dynamically changes from that in the 
originally emitted dust aerosols (which is 0.45%) due to reactions with acidic species. The model 
results reveal that the oil combustion from shipping mainly contributes to high iron solubility at low 
mass concentration observed over the high latitude North Atlantic Ocean. The model results suggest 
that the combustion source from ships contributes to a significant deposition of soluble iron to the 
high latitude oceans in the Northern Hemisphere. Due to continuing growth in global shipping and 
no regulations regarding particles emissions, the input of bioavailable iron from ship plumes is 
likely to increase in a future warmer climate when oceanic primary production may be more 
dependent on the nutrient input from atmospheric aerosols. 
